ABSTRACT A high frequency of radiological anomalies (vacuoles, cysts, enostoses) was found in workers exposed to vibration caused by light tools (screw drivers, nutrunners) compared with a non-exposed group. The lesions were mostly localised in the spongy carpal bones (os capitatum, os lunatum, os scaphoideum). There was no significant difference between the sexes, nor between the "active" or "passive" hand, both hands being simultaneously exposed. These findings support the need to implement preventive measures.
The harmful effects of mechanical vibration on the human body are well known. Arthrosis and circulatory anomalies are well described. '-5 In most cases, however, only the low frequency vibration caused by heavy tools is considered.45 Little or no attention has been given to the possible damage caused by light tools (pneumatic screw-drivers and nutrunners) largely used in engine assembling factories. In our factory, where outboard motors (4HP to 140HP) are constructed, many workers handle these tools many times a day for short periods. During these activities, vibrations of very high frequency (up to 31 Khz) and accelerations (up to 10-I-102'3 m/sec2) have been measured. We describe the results of our findings by comparison with a nonexposed group.
Materials and methods
There are two types of pneumatic tools: the first can be used as a screw driver and as a nutrunner, the second only as a screw driver. The double stroke nutrunner causes more perceptible and higher vibration frequencies than the single stroke nutrunner, partially due to the heavier material on which the nuts are to be fixed. Both are available in the press valve and in the pistol grip model. ters, carpenters, bricklayers, bakers, plumbers, technicians). All were submitted to the examinations described above.
Results

FREQUENCY OF X RAY ANOMALIES
There was a striking difference in the frequency of x ray anomalies between the exposed and nonexposed workers. The formation of cysts may be explained by the way of use, and the direct action of the tool. The back stroke especially may cause an overpressure in the wrist joint, resulting in a disturbance in the blood circulation" followed by the rupture of some fibres (collagen or elastic) of the osseus system, and finally leading to "microfractures." A regular reiterVan Den Bossche and Lahaye X ray anomalies occurring in workers exposed to vibration caused by light tools ation of these microtraumas might be the cause of a radiologically visible zone of decalcification.
The presence of these lesions is a sensitive indicator of exposure to light tool vibrations. The lesions appear before clinical symptoms become manifest. This is of great importance for the implementation of preventive measures. The question whether the lesions disappear after withdrawal from the risk cannot yet be answered. We need therefore a longitudinal study that is not yet finished.
There is some evidence that protection of the hand with gloves, covered with special absorbing materials of different thicknesses, provokes a clear diminution of the vibrations: from 4*10-'m/sec2 to 10-1 m/sec2 by 125 Hz (a damping factor 0*18 to 0.72). Further research on this means of protection is necessary.
